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Abstract
Previous studies suggest that Leber's hereditary optic neuropathy (LHON) may be a systemic disorder with manifestations in organs other than the optic nerves. To evaluate nervous system involvement 38 men and eight women with LHON were re-examined. The patients were divided into three groups according to mtDNA analysis-namely, patients with the 11778 or with the 3460 mutation and patients without these primary mutations. Fifty nine per cent of patients had neurological abnormalities but there was no significant difference between the three groups. Movement disorders were the most common finding; nine patients had constant postural tremor, one chronic motor tic disorder, and one parkinsonism with dystonia. Four patients had peripheral neuropathy with no other evident cause. Two patients had a multiple sclerosis-like syndrome; in both patients MRI showed changes in the periventricular white matter. Thoracic kyphosis occurred in seven patients, five ofwhom had the 3460 mutation. In one patient the 3460 mutation was associated with involvement of the brain stem. It is suggested that various movement disorders, multiple sclerosis-like illness, and deformities of the vertebral column may associate pathogenetically with LHON. ( Skeletal abnormalities were noted in seven patients. In all cases kyphosis or kyphoscoliosis occurred in the thoracic region. In two patients with the 11778 mutation, the deformity was only of moderate degree whereas in the other five patients with the 3460 mutation (two from one family and three from another) the kyphosis was pronounced. The case histories of four patients are described in detail. no near vision. Pupils were 7 mm with normal light reactions. Ophthalmoscopy showed severe disc pallor and retinal nerve fibre loss bilaterally. When examined neurologically at the age of 55 he was able to walk only a few metres with support. Cranial nerve functions except optic nerve involvement were normal. The reflexes were increased in his arms and there was bilateral slight intention tremor. His legs were weak and spastic; reflexes were increased with ankle clonus and bilateral extensor plantar responses. There was a sensory deficit for light touch and vibration up to the 10th thoracic dermatome. He had urinary incontinence and failure to achieve erection. Brain MRI showed periventricular small lesions with increased T2 signal; additionally, there were widened sulci in the temporal region bilaterally. Cervical MRI disclosed a spinal stenosis at the level of the 5th to 7th cervical vertebrae. A cervical laminectomy at C5 to C7 was performed without any relief of paraplegia. His brother also developed typical LHON with peripapillary microangiopathy progressing to permanent blindness. The brother has postural tremor but a neurological examination was otherwise uninformative. There are no other affected family members. PATIENT 4 Patient 4 is a man with the 3460 mutation. He was born in 1946 and has eye movement disturbance and kyphosis. At the age of 32 years he experienced an acute LHON which deteriorated rapidly to severe permanent blindness. In 1994 the visual acuity in the right eye was perception of light and in the left eye, hand movements only. The pupils reacted somewhat sluggishly to light. Biomicroscopy and intraocular pressures were uninformative. The optic discs were totally pale and the peripapillary arterioles narrow. There was no visible nerve fibre layer. His visual fields could not be assessed because of severe blindness. The left eye was exotropic. The adduction was restricted bilaterally, more in the left eye. He could not converge his eyes. The vertical eye movements were also restricted, more upwards than downwards. There was no optokinetic response. He had increased reflexes, but the plantar responses were flexor. The vibration sense was absent at the ankles. There was no ataxia. He had pes cavus and pronounced kyphosis in the thoracic spine (fig 2) . Brain MRI disclosed a slight pontine and cerebellar atrophy, additionally there were widened sulci in the frontal and occipital cortices. No changes in white matter were seen.
Discussion
Leber20 described minor neurological symptoms and signs in his patients with LHON. Other authors have reported headaches, emotional instability, reflex abnormalities, polyneuropathy, seizures, mental retardation, and other non-specific neurological signs in their patients.2'22 In the present study four patients with migraine and one patient with Early medical literature and more recent papers9 12 16 37-39 have suggested that a multiple sclerosis-like illness may accompany LHON. Harding et a19 showed widespread white matter lesions in five neurologically affected female patients and in two female patients with LHON only. All these patients had the 11778 mutation. The authors suggested that this type of neurological disorder occurs only in women and that mitochondrial genes may contribute to the susceptibility to multiple sclerosis. We found multiple sclerosis-like illness in one female and one male patient. These patients with progressing spastic paraparesis closely resemble the cases described in the medical literature; both of them also showing scattered white matter lesions. The female patient carried the 11778 mutation, and the male patient had the 12811 and the 13967 mutation of ND5 indicating that multiple sclerosis like disorder is not restricted to women or to the 11778 mutation.
In the present study the association of neuropathy with LHON still remains only suggestive. Johns et al reported that the 15257 mutation has a high incidence of spinal cord and peripheral neurological symptoms.'0 In the present study we had seven patients from a family with the 15257 mutation. Two of these patients had mild polyneuropathy but in other patients the neurological examination was uninformative. All these patients simultaneously harboured the 11778 mutation and thus the relevance of the 15257 mutation in the pathogenesis of LHON cannot be evaluated.
Two patients with a multiple sclerosis-like syndrome reported by Harding et al had internuclear ophthalmoplegia. 9 
